Two new diterpenes,2-acetoxy-13-hydroxy-mulin-11-ene and 2-acetoxy-mulin-11, 13-diene,have been isolated from the aerial parts of Azorella spinosa and their structures determined by spectroscopic and conventional chemical methods. Furthermore, 2, 13-dihydroxy-mulin-11-ene was obtained using a basic hydrolysis of the first compound. Two diterpenes reported for other Azorella species have also been found, namely mulinolic acid and 13hydroxyazorellane, as well as the triterpene lactone of ursolic acid,quercetin, and 7-hydroxycoumarin. The compounds were evaluated using antibacterial, antioxidant and enzymatic assays; no significant activity was detected.
Azorella spinosa Ruiz &Pav (Apiaceae) is a species native to the South American Andes that is found in south-central Chile. Studies of Azorella species growing in the Chilean High Andes have shown that its petrol extracts are a rich and exclusive source of mulinane and azorellane type diterpenoids [1a, 1b, 1c] . These skeletons are characterized by a wide range of biological activities including antibacterial for mulin-12,14-dien-11-on-20-oic acid [2] , hypoglycemic forazorellanol [3] , anti-tuberculosis for 13βhydroxyazorellane [4] and anti-inflammatory for 13-epiazorellanol [5] . Furthermore, in the latest studies on other Azorella species, compounds with triterpene type skeletons such as lanosta-7, 24dien-3β-yl acetate and 28-acetoxycycloartenyl acetate have displayed moderate activity as acetylcholinesterase inhibitors [6] , and some isoflavones with antibacterial and gastroprotective activity [7] have been isolated, namely alpinumisoflavone, licoisoflavone A, angustone C and isolupalbigenin. Now A.spinosa was studied in order to look for new bioactive molecules.
Studies using the light petroleum extract allowed mulinane type diterpenes 2-acetoxy-mulin-11,13-diene (1), 2-acetoxy-13-hydroxymulin-11-ene (2), and the hydrolyzed derivative 2,13-dihydroxymulin-11-ene (3) to be isolated, as well as diterpenes already reported in other species of Azorella, such as mulinolic acid (4) [1a] and 13α-hydroxyazorellane (5) [8] . Finally, quercetin, 7-hydroxycoumarin and the triterpene lactone of ursolic acid (6) were isolated from the methanolic extract, which is a new finding for this species, but which has been reported in previous studies [9] . Compounds 1, 2 and 3 were evaluated as antibacterial, antioxidant and cholinesterase inhibitors.
The molecular formula for compound 1 was determined as C 22 H 34 O 2 (m/z 330.26) using mass spectrometry. Three olefin protons were detected at 5.40 (1H, dd, J = 12.5, 6.3 Hz), 5.42 (1H, br t, J = 10.2 Hz) and 5.62 (1H, d, J = 12.5 Hz) inthe 1 H NMR spectrum. Also two singlets were observed at 1.76 and 2.02, the first assignable to a double bond methyl and the second to an acetate group. The 13 C NMR and 1 H NMR spectra reveal the presence of an isopropyl group indicated by signals at 58.08 (CH), 22.88 (CH 3 ) and 22.35 (CH 3 ), and some overlapping signals for hydrogens at 0.98, 0.81 (d 0.91, d, J = 6.5 Hz for both signals); in addition, two singlets assignable to methyls on quaternary carbons were detected at 0.88 and 0.94, respectively. The aforementioned suggests that a mulinane type diterpenoid may be present. The C-3, C-5 and C-8 substituents were β oriented, as well as the proton on C-9. The 13 C NMR spectrum confirmed the existence of two double bonds (one di-substituted and another tri-substituted cis):  131.06 (CH), 125.43 (CH), 131.48 (C) and 129.01 (CH). The IR, 1 H NMR and 13 C NMR spectra showed data for the presence of an acetate group at C-2 (1734.44 cm -1 , 4.95 and 74.36). Using the DEPT-135 data, carbons with attached hydrogens were identified, thus showing 14 signals in positive phase and four in negative phase, of which six correspond to methyl groups, four to methylene groups and eight to methine groups. Therefore, the molecule has four quaternary carbons.
The HSQC experiment allowed assignations to be made while taking into account C-H correlation; thus signals for CH, CH 2 and CH 3 were identified. The signals at 25.61, 27.16, 22.87, 22.35, 13.98 and 21.37 were assigned to the methyl groups C-16, C-17, C-18, C-19, C-20 and C-22, respectively, sp 3 CH signals(C-2, C-3, C-9 and C-10) appeared at 74.36, 57.35, 45.08 and 30.59, and the CH signal for the isopropyl group (C-4) was found at 58.08.
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NOESY spectrum analysis located proton H-2 near nuclei H-10, H-11 and H-1, and proton H-12 was found near nucleus H-16 (cycloheptane ring methyl group). The H-18 and H-19 protons (methyls) were also near one another. Spatial interaction between H-2 and H-10 confirms the carbon 2 stereochemistry (Figure 1b ). Based on these spectroscopic data, the structure shown in Figure 3 was assigned to diterpene 1.
The 1 H NMR and 13 C NMR signals for 2 were similar to those for 1.
In fact, the main differences between the 1 H NMR spectra of 1 and 2 lay in chemical displacements for H-14 and H-16. Furthermore, a comparison between the 13 C NMR spectra of 1 and 2 revealed a meaningful difference in C-13 and C-14 (Table 1) . Compound 1 is the dehydrated derivative of diterpene 2. Compounds 1 and 2 are here described from a natural source for the first time.
To obtain compound 3, a reaction was started by adding NaOH to a solution of 2-acetoxy-13-hydroxy-mulin-11-ene (2) in methanol.
The mixture was left to react over seven hours at 80°C and stirred occasionally. When the reaction was stopped, the mixture was filtered and processed for purification. The difference between the 1 H NMR spectra for 2 and 3 was found in the chemical displacement corresponding to H   and comparisons between the 13 C NMR spectra for 2 and 3 revealed ( Table 1) the absence of an acetate group in 3.
The NMR spectral data of compound 6 exhibited characteristic signals of an ursan-28,13β-olide. The 13 C NMR spectrum displayed resonances for a double bond at δ 128.8 and 133.42 for C-11 and C-12, in addition to an oxygenated quaternary carbon at 89.96 and a carbonyl at  179.89 for C-13 and C-28, respectively. These data confirmed the urs-11-en-28,13β-olide structure and they are in agreement with those previously reported [9] for 3-hydroxy-13,28epoxyurs-11-en-28-one (6, ursolic acid lactone The experiments were carried out in positive ion mode, and the cone and extractor potentials were set at 10 and 3.0 V, respectively, with a scan range of m/z 100-600. MS/MS experiments were carried out using mass selection of a specific ion in Q1, which was then submitted for collision-induced dissociation (CID) with helium in the collision chamber. Product ion MS analysis was made in the high-resolution orthogonal TOF analyzer. The samples were directly infused into the ESI source, via a syringe pump, at a flow rate of 5 μL min −1 , via the instrument's injection valve.
Isolation:
Total Azorella extracts were obtained by macerating 8.117 kg of dried aerial parts with light petroleum (PE) obtaining 50.70 g, followed by maceration in methanol obtaining 180.60 g of methanolic extract.
Compounds were isolated using conventional chromatographic methods. Silica gel (450.0 g) was used for the stationary phase and light petroleum and ethyl acetate (EtOAc) in increasing polarity mixture for the mobile phase. Fractions were collected and concentrated under reduced pressure and checked by TLC. A fraction eluted with PE: EtOAc (10%) (9.7 g) was re-chromatographed on silica gel (90.0 g), and eluted with PE: EtOAc 2%. Thus, mulinolic acid (4) (9.2 mg) was obtained, and 13-hydroxyazorellane (5) (13.6 mg) isolated. The PE: EtOAc (20%) (2.2 g) fraction was purified using medium pressure CC. 2-Acetoxy-mulin-11,13-diene (1) (146.6 mg) and a brown viscous compound were obtained as a result. The fraction from PE: EtOAc 30 % (2.8 g) was purified on silica gel (30.0 g), eluted with PE: EtOAc 3% and 2-acetoxy-13-hydroxy-mulin-11-ene (2) was obtained (408 mg).
The methanolic extract (113 g) was fractionated using silica gel CC and an eluting solvent of increasing polarity (PE, EtOAc, MeOH). Fractions obtained with 100% methanol (5.5 g) were purified using a Sephadex LH-20 column eluted with PE:DCM:MeOH (2:1:1), and monitored by TLC, obtaining 123 mg of quercetin, 64 mg of 7-hydroxycoumarin and 32 mg of the triterpene lactone of ursolic acid (6) .
Hydrolysis of 2:
Compound 3 (53.0 mg) was obtained after hydrolysis of compound 2 (115.0 mg) was dissolved in MeOH (15 mL) and treated with 10 mL NaOH (30%) under reflux for 7 h. The compound was extracted with chloroform and separated on silica gel using a mixture of light petroleum: ethyl acetate (85:15), thereby obtaining, 2,13-dihydroxy-mulin-11-ene.
